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to the Participants: 
The Geological Science Field Trip program is designed to 
acquaint you with the landscape, rock and mineral resources, and the 
geological processes that have led to their origin. W1th this program, 
we hope to stimulate a general interest in the geology of Illinois and 
a greater appreciation of the state's vast mineral resources and their 
tmportance to the over-all eeonomy. 
We encourage you to ask the tour leaders any questions that 
may occur to you during the trip. Discussion often clarifies points 
that otherwise would reain confused to many of the participants. We 
also invite your written comments upon the conduct of the trips so 
tllat we might improve them as much as possible. 
Additional copies of this guide leaflet, as well as a list 
of available guide leaflets for trips that have been held in the past, 
may be obtained free of charge by writing to the Illinois State 
Geological Survey. The itinerary maps for the field trips can be 
purchased for 10 cents each. 
We hope you enjoy today 1s trip and will come again. 
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OAKWOOD GEOLOGICAL SCIENCE FIELD TRIP 
Introduction 
During the Pleistocene Epoch, coumonly referred to as the "Great Ice 
Age," the Oakwood area was covered several times by large continental glaciers 
during the Kansan, Illinoian, and Wisconsinan Stages (see attached Pleistocene 
Time Table). The deposita of these glaciers, ranging in thickness from a few 
feet to as much as 200 feet, cover the bedrock surface. No deposits of Nebraskan 
age are found in this area, and it is probable that the Nebraskan glacier did not 
enter eastern Illinois. 
Physiograpbically the Oakwood area lies within the Bloomington Ridged 
Plain, a region of gently rolling terrain crossed by many glacial end moraines. 
This topography was produced by the Woodfordian glaciers (mid-Wisconsinan) about 
15 thousand years ago and baa been only slightly modified by poat•glacial erosion 
and the action of present streams. the relatively fresh glacial topography, lack 
of dissection, and poor drainage of the region reflect the recency of its glacia-
tion. 
The field trip area occurs between two of the Wisconsinan end moraines 
--the Bloomington aod the Urbana Moraines (see fig. 1 and Itinerary Map). these 
end moraines are low hummocky ridges that trend in a general east•west direction. 
l'he Urbana ground moraine between the end moraines is generally flat except 
where crossed by stream valleys. Along the front of the Bloomington MOraine 
the around moraine is mantled by sand and gravel outwash from the Bloomington 
glacier, and ita surface is exceptionally flat. Several kames, steep-aided mounds 
of sand and gravel, occur on the Urbana MOraine and on the Champaign ground 
moraine to the south. 
The streams that drain the field trip area flow eastward to the Wabash 
River. These streams, whic:h include the Vermilion River, Salt Fork, and Stony 
Creek, caae into existence as meltwater strees during the stand of the Blooming-
ton glacier about 15 thousand years ago. Their youthful age is reflected in their 
narrow, sharp valleys. 
Beneath the glacial drift the Oakwood area is underlain by about 7000 
feet of sedimentary bedrock strata consisting principally of limestone, sandstone, 
and shale. These rocks were laid down layer by layer in the ancient seas that 
covered Illinois and the Midwest during the Paleozoic Era between about 550 and 
280 million years ago. The rocks immediately beneath the glacial drift belong to 
the Pennsylvanian System, which contains valuable coal beds (fig. 2). the upper 
part of the Pennsylvanian atrata, totaling about 350 feet, is exposed in the field 
trip area. These strata include two coal beds of minable thickness--the Danville 
(No. 7) Coal and the Herrin (No. 6) Coal--both of which are presently being 
exploited. Approximately 6750 feet of older Pennaylvanian, Mississippian, Devon-
ian, Silurian, Ordovician, and Cambrian rocks are known only from deep drill holes. 
The base of the Cambrian strata rests upon a basement of Precambrian igneous and 
metamorphic rocks more than one billion years old (fig. 3). 
Geologically the Oakwood area is situated on the northeastern margin of 
the Illinois Basin, a large spoon-shaped depression underlying most of Illinois 
and adjacent parts of Kentucky and Indiana (fig. 3). The basin is filled with 
Paleozoic sedimentary rocks. Beginning in Late Cambrian time, about 500 million 
years ago, the Illiaois Basin became a slowly sinking region, and this continued 
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Fig. 2 - Generalized geologic map of the bedrock strata below the glacial drift in the 
Oakwood area. The cross-section shows the configuration of the bedrock strata 
in the Marshall Syncline. ·the edge of the LaSalle Anticlinal Belt risins 
toward the west in Champaign County is shown on the left. the vertical scale 
of the cross-section is greatly exaggerated. 
~ ~- ~ ~ ~ 
f~ " 
-'.. C1\ 
!""" 0 ~r!~ b 
C\ 
"1J "' "..<. \ I f. 
Danville 
/~ 
L_ ~ lqo 
Miles 
Pig. 3 - Borth•aoutb croaa-aection throuah lllino:l.a showing the Paleozoic atrata in the Illinois Basin. \ \ 
~ 
- s -
intermittently until the end of the Pennsylvanian Period, same 280 million years 
ago. The Paleozoic strata thicken to more than 10 thousand feet toward the 
deepest part of the basin in extreme southeastern Illinois. 
The bedrock strata in the Oakwood area form a broad, gentle depression 
or downwarp known as the Marshall Syncline (fig. 2). The strata on the east flank 
of the syncline rise onto a broad uplift known as the Cincinnati Arch in east-
central Indiana. On the west the Marshall Syncline is bordered by another large 
uplift known as the LaSalle Anticlinal Belt that brings strata as old as Silurian 
to the bedrock surface in western Champaign County (see attached Geologic Map of 
Illinois). The LaSalle Anticlinal Belt is not a simple fold but consists of a 
zone up to 25 miles wide in which the strata are deformed into several anticlines 
and synclines. The Marshall Syncline can be traced from the southern boundary of 
Iroquois County southward as far as Crawford County where it merges with the 
LaSalle Anticlinal Belt. The syncline plunges (tilts downward) gently southward 
along its axis as far as Clark County and then rises near its southern extremity. 
Mlneral resources presently being exploited in Vermilion County include 
coal, crushed stone, sand and gravel, and clay. In 1966 the county produced 
828,000 tons of coal and ranked 14th in the state. 
Glacial History of Illinois 
Thousands of years ago much of northern North America was covered by 
huge glaciers, These glaciers, which advanced from centers in eastern and central 
Canada, developed when the mean annual temperatures were a few degrees lower than 
they are now, and the winter snows did not completely melt during the summers. 
After many years a sheet of ice accumulated that was so thick its weight caused it 
to flow outward, carrying with it the soil and rocks on which it rested and over 
which it moved. 
1'he Pleistocene Epoch or "Great Ice Age" began about one million years 
ago and ended about five thousand years ago. During this epoch, there were four 
major stages of glaciation, each followed by a long interglacial stage character-
ized. by climatic conditions much as they are today (see fig. 4). 
The oldest glacial stage is the Nebraskan, named after the state of 
Nebraska where extensive Nebraskan deposits are buried beneath the younger glacial 
deposits. In Illinois the Nebraskan deposits are also buried, and there are only 
rare exposures of Nebraskan till in extreme western Illinois. A war.m cltmatic 
interval, called the Aftonian (interglacial) Stage, followed the melting of the 
Nebraskan glacier. 
The next glacial climate produced the Kansas glacier, which left thick 
deposita of fine rock materials and outwash sand and gravel in Illinois when it 
melted away. The Kansan Stage was followed by the Yarmouthian (interglacial) Stage. 
During this stage, erosion carved valleys and hills, and soils were formed in the 
Kansan deposits~ 
The third glacial stage, the Illinoian, ia particularly important to the 
residents of Illinois. The Illinoian glacier, in three separate advances (~an, 
Jacksonville, Buffalo Bart), covered 80 percent of the state, reaching southward 
to Carbondale and Barrisbu~g. After several thousand years, a warm stage caused 
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the Illinoian ice sheet to melt. During this warm stage, the Sangamonian, the 
upper part of the deposits left by the glacier was weathered and soil developed, 
as in the preceding Ya~outhian interval. these ancient Sangamonian soils resemble 
present-day soils in color, texture, and depth, suggesting that the climate during 
interglacial times was similar to our present climate. 
The last and most recent glacial stage in Illinois was the Wisconsinan, 
which began about 70,000 years ago. The Wisconsinan comprised three major glacial 
advances--the Altonian, the Woodfordian, and the Valderan. Little is known about 
the extent of the Altonian glacier, as its deposits were overridden by later gla-
ciers, except in northern Illinois, The Woodfordian glacier advanced southward from 
the Lake Michigan basin to the present sites of Shelbyville, Decatur, Charleston, 
and Peoria. The Valderan glacier reached its maximum extent near Milwaukee, Wia-
coaain, and did not enter Illinois. 
When the glaciers melted, they released the rock materials they had 
picked up as they advanced. These materials are called glacial drift. Glacial 
drift deposited directly by the ice is called !!!!•· It is unsorted and unstratified 
and consists of a mixture of all kinds and sizes of rock fragments~ As the 
Wisconsinan glacier wasted away, the ice front melted back and readvanced many times, 
creating a complex sequeuce of till deposita in northeastern Illinois, the most 
outstanding of which are end moraines. More than 50 successive end moraines were 
formed by the ~sconsiuan glacier in Illinois alone. The major ones are shown on 
the accompanying glacial map of northeastern Illinois • 
Some of the glacial drift was washed out with the meltwater& and is 
called outwash. Outwash is layered or stratified. The coarsest material (gravel, 
sand) carried by the meltwater was deposited nearest the ice front, and the finer 
material (silt, clay) was carried farther away, with some possibly carried all the 
way to the sea. Where the outwash was spread widely along the front of the 
glacier, it fo~ed an outwash plain. Where the outwash was restricted to the 
stream valleys, it formed valley train deposits. Many valley trains in Illinois 
are buried beneath younger glacial drift. 
An ~ moraine is an accumulation of drift at the ice margin when the 
rate of advance and the rate of melting of a glacier are essentially in balance. 
As more and more rock debris is brought to the edge of the glacier, it piles up 
and fo~s a ridge. 
the surface relief of end moraines is generally greater than that of 
the surrounding area and is referred to as swell-and•swale or knob-and-kettle 
topagraphy. At some places there are large gaps in the moraines where subglacial 
streams presumably carried away most of the drift. The flatter areas behind end 
moraines are called ground moraines or !!!! plains. · 
At times, especially in the fall and winter, the meltwaters subsided, 
exposing the valley trains. The wind picked up silt and fine sand from the 
floodplains and dropped these materials on the bluffs and uplands to form deposits 
of loess. Loess mantles most of Illinois. Near the large river valleys it may be 
as much as 60 to 80 feet thick, but it thins rapidly away from the valleys. 
The importance of the Pleistocene Epoch to Illinois is emphasized by the 
rich soils formed from the glacial deposita and by the abundant deposits of sand 
and gravel. The glacial outwash, especially buried valley trains, is an important 
source of ground water. the state would not have these valuable resources if the 
glaciers had not invaded Illinois. 
Shale, gray, sandy at top; contains marine fossils and ironstone 
C011Cretions.,especially in lower part. 
Limestone; contains marine fossils. 
Shale, black, hard, laminated ; contains largoe spheroidal concre-
tions and marine fossils. 
Limestone; contains marine fossils. 
Shale, gray; pyritic nodules and ironstone concretions common at 
base ; plant fossils locally common -at base ; marine fossils rare. 
Coal ; locally contains clay or shale partings. 
Underclay, mostly medium to light gray except dark gray at top; 
upper part noncalcareous, lower part calcareous. 
Limestone, argillaceous; occurs in nodules or discontinuous beds; 
usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine-grained, micaceous, and siltstone, argillaceous; 
variable from massive to thin-bedded; usually with an uneven 
lower surface. 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from ~'ig. 42, Bulletin No. 66, Geology and Mineral Resources of the Marseilles, 
Ottawn, and Streator Quadrangles, by H. B. Willman and J. Norman Payne) 
(28197-ZOM-6/ 66) ~2o 
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Sedimentary History of the Peansylvanian Rocks 
Pennsylvanian sedimentary rocks form the bedrock surface over approxi-
mately four-fifths of Illinois and have a ma~m cumulative thickness of about 
3000 feet. They were deposited between about 280 and 310 million years ago, 
and contain all of Illinois' minable coal beds, whose recoverable reserves are 
estimated at 137 billion tons. Coal is one of the state's most important mineral 
~esources, accounting for about one-third of the total production value, which in 
1966 amounted to approximately $644,000,000. In 1966, over 63 million tons of 
coal valued at over $243 million were mined in Illinois, ranking the state fourth 
among the coal-producing states in the nation. 
Unlike the older sedimentary rocks in Illinois, which consist of fairly 
thick units of limestone, dolomite, sandstone, and shale~ the Pennsylvanian strata 
are made up of compaTatively thin rock units, often only a few inches thick and 
rarely exceeding 30 feet. They are characterized by frequent and abrupt vertical 
changes in rock type. Several hundred individual units--sandstone, shale, silt-
stone, clay, limestone, and coal--are present in the Pennsylvanian System. Many 
of these individual units are quite variable in thickness and grade laterally from 
one rock type to another. However, some units, especially the limestones, are 
very persistent laterally and can be traced over large areas of the state. 
About 30 years ago, geologists at the Illinois Geological Survey noted 
from their field studies of the Pennsylvanian strata that the various individual 
rock units occur in regular sequences which are repeated many times. Each regular 
sequence represents a cycle of sedimentation during which the individual units 
were deposited under environmental conditions that changed with t~e. Each cycle 
of sedimentation, called a cyclothem, consists of several lithologic units, part 
of which were deposited under marine conditions and part under nonmarine conditions. · 
Based on extensive studies of the entire Pennsylvanian System in Illinois and the 
Micwest. : the geologists determined that an ideally complete cyclothem consists of 
ten disti nct sedimentary units. The chart on the next page shows the arrangement 
of unitR in the ideal cyclothem. Only a few of the approximately 50 cyclothems 
that have been described in Illinois contain all ten units. Usually one or more 
units are missing, but the order of arrangement is a~st always the same. The 
units whi.ch are most commonly present are a basal sandstone overlain by an under-
clay, coal, black slaty shale, limestone, and gray shale. 
The variety of sedimentary rock types in the Pennsylvanian System, the 
thinness of individual units, the abrupt and frequent vertical changes in rock 
types, and the lateral variations in thickness and lithology of most units, 
indicate a wide range of depositional conditions which changed fairly rapidly 
with time. The cyclical character of the sedimentary sequences also indicates 
that the depositional conditions during Pennsylvanian time changed in a regular 
manner. The geologic framework which produced these conditions is not exactly 
known, but it was unique to the Pennsylvanian Period, because no other system 
of sedimentary rocks in the geologic column exhibits a comparable development of 
cyclic sediments. 
Geologists have offered several explanations for the Pennsylvanian 
cyclothems, too numerous and detailed to discuss at the present time. However, the 
presence of both marine and nonmarine deposits in each cyclothem indicates that 
invasion and withdrawal of the sea occurred during the formation of each cycle. 
The repeated alternations of marine and nonmarine sedimentary_ rocks also indicate 
that there were many intervals of invasion and withdrawal. In general, the 
. .. ... . .. - . .. . . . . . 
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sandstone-underclay-coal portion (the lowr five units) of each cyclothem is non-
marine and was deposited on coastal lowlands from which the sea bad withdrawa. 
However, eome of the sandstones are entirely or partially marine. the units above 
the co41 are marine sediments which were deposited during the i09asion part of the 
cycle. the exact mechanism which caused these repeated relative changes in sea 
level is not known, but the occurrences of cyclic Pennsylvanian sediments on many 
Gf the continents suggests that the sea level fluctuations were world-wide. !be 
following discussion briefly explains the geologic conditions that probably 
existed in the llliaois•Indiana region during the Pennsylvanian Period. 
At the end of Chesterian time (late Mississippian) about 310 million 
years ago, the Mississippian sea withdrew from the Midcontinent region, and a long 
interval of erosion followed durios early Pennsylvanian time. DuriDS this erosion 
interval, several hundred feet of Upper Mississippian strata were eroded away, and 
an ancient Pennsylvanian river system cut deep channels into the Mississippian 
sedimentary rocks. this erosion was interrupted by the invasion of the early 
Pennsylvanian sea. 
Throughout Pennsylvanian ~ the region northeast of the Illinois basin 
was a broad swampy lowland borderina the shallow sea which lay to the southwest 
(fig. 5). This lowland stood only a few feet above sea level, so that only slight 
changes in relative sea level caused great shifts in the position of the shoreline. 
A slight rise in sea level would have caused submergence of the low borderland, 
followed by marine deposition• and conversely, a slight lowering would have caused 
emergence of the lowland and much of the shelf of the Illinois Basin, followed 
by nonmarine deposition and erosion. 
'fbe Pennsylvanian river system, which flowed across the low borderland 
from the northeast, carried mud and sand from northern highlands and built a great 
delta out into the sea, much like the present-day Mississippi River delta in 
Louisiana. throughout Pennsylvanian time the Illinois Basin contined to subside, 
and along with tbe worldwide sea level chaagee, this caused the position of the 
shoreline to change continually. The delta front oscillated northward and south-
ward for hundreds of ~lea due to changes in sea level, intermtttent subsidence 
of the basin, and variations in the rates of sediment carried seaward from the 
land. 
At various times conditions at any place on the shallow sea floor 
favored the deposition of sandstone, limestone, or shale. Sandstone was deposited 
near the mouths of distributary channels. these sands were reworked by waves 
and spread as thin sheets near the shore. The shales were deposited in quiet 
water areas--in delta bays between distributaries, and in deeper water beyond the 
nearshore zone of sand deposition. Limestone, which formed by chemical precipi-
tation from the sea and the accumulation of l~y shells of marine plants and 
animals, were usually deposited farther from shore than the sandstone and shale, 
but some limestone was formed in nearshore areas where little sand and mud were 
being deposited. The areas of sandstone, shale, and limestone deposition con-
tinually changed as the position of the shoreline changed and as the delta distrib~ 
utaries extended seaward or shifted their positions laterally aloaa the shore. 
the nommarine sandstones, shales, ~d limestones were deposited on the 
deltaic lowland bordering the sea. The nonmarine sandstones were deposited in 
distributary channels, in river channels, and on the broad floodplains of the 
rivers. Many of the cbaoael sands are preserved as elongate channel deposits in 
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the cyclothems. s~ of these sand bodies, 100 or more feet thick, cut through 
many of the underlying rock units. The shales were deposited mainly on flood-
plains. Fresh•water limestones and some shales were deposited locally in fresh-
water lakes and swamps. The coals were formed by the accumulation of plant 
material, usually where it grew, beneath the quiet waters of extensive swamps. 
Lush forest vegetation, which thrived in the warm, moist Pennsylvanian climate, 
covered the region. The origin of the underclays beneath the coals is not exactly 
known, but they were probably deposited in the swamps as slackwater muds before 
and during the formation of the coals. The formation of coal marked the end of 
the nonmarine portion of the depositional cycle. Resubmergence of the borderland 
by the sea interrupted nonmarine deposition, and the marine portion of the cyclo-
them was then laid down over the coal. 
Origin of Coal 
It is generally accepted that the Pennsylvanian coals originated by the 
accumulation of vegetable matter, usually in place, beneath the waters of extensive, 
shallow, fresh to brackish swamps. They represent the last-fo~ed deposits of the 
nonmarine portions of the cyclothems. The swamps occupied vast areas of the 
deltaic coastal lowland, which bordered the shallow Pennsylvanian sea. A luxuriant 
growth of forest plants, many quite different from the plants of today, flourished 
in the warm Pennsylvanian climate. Today's common deciduous trees were not present, 
and the flowering plants had not yet evolved. Instead the jungle-like forests 
were dominated by giant ancestors of presently-existing club•mosses, horsetails, 
ferns, conifers, and cycads. The undergrowth also was well developed, consisting 
of many ferns, fernlike plants, and small club~sses. MOst of the plant fossils 
found in the coals and associated sedimentary rocks show no annual growth rings, 
suggesting rapid growth rates and lack of seasonal climatic variations. Many of 
the Pennsylvanian plants, such as the seed ferns, became extinct. 
Plant debris from the rapidly growing swamp forests, composed of leaves, 
twigs, branches, and logs, accumulated as thick mats of peat on the floors of 
the swamps. Normally, vegetable matter rapidly decays by oxidation to water, 
nitrogen, and carbon dioxide. However, the cover of swamp waters, which were 
probably stagnant and low in oxygen, prevented the complete oxidation and decay 
of the peat deposits. 
the periodic invasions of the Pennsylvanian sea across the coastal 
swamps killed the Pennsylvanian forests and initiated marine conditions of depo• 
sition. The peat deposits were buried by marine sediments. Following burial, 
the peat deposits became gradually transfo~ed into coal by slow chemical and 
phy·aical changes in which pressure (compaction by tbe enormous weight of overlying 
sedimentary layers), heat (also due to deep burial), and time were the most impor-
tant factors. Water and volatile substances (nitrogen, hydrogen, and oxygen) were 
slowly driven off during the coalification process, and the peat deposits were 
changed into coal. 
Coals have been classified by ranks which depend on the degree of 
coalification. The commonly recognized ranks of coal, in order of increasing 
rank~ are (1) brown coal or lignite, (2) sub-bituminous, (3) bituminous, (4) semi· 
bituminous, (5) aemianthracite, and (6) anthracite. Each higher rank is character-
ized by increasing anounts of fixed carbon and decTeasing amounts of oxygen and 
other volatiles.. Hardness of coal also increases with increasing rank. All of 
Illinois coals are bituminous. 
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Underclays occur beneath most of the coals in Illinois. Because 
underclay& are generally unstratified (unlayered), are leached and possess a 
bleached appearance, and generally contain plant roots, many geologists consider 
than to represent the old soils on which the coal-forming plants grew. 
The exact origin of the carbonaceous black shales, which occur above 
many coals, is uncertain~ The black shale may represent a deposit which fonaed 
under restricted marine (lagoonal) conditions during the initial part of the 
invasion cycle, when the region was still closed off from the open sea. The 
lagoons were quiet water areas where very fine, iron-rich muds and finely-divided 
plant debris were washed in from the land. the high organic content of the black 
shales is also in part due to the carbonaceous remains of plants and animals that 
lived in the lagoons. The fossil remains of animals in the black shales are typi-
cally, although not always, depauperate (dwarf), because they were stunted by 
toxic conditions in the sulfide-rich waters of the lagoons- Many black shales 
are virtually barren of fossils because swimming and bottom dwelling animals could 
not live in the stagnant waters. The phosphatic siderite nodules, which occur in 
the Pennsylvanian shales, were fo~ed by chemical precipitation of calcium carbon• 
ate, iron carbonate (siderite), and phosphate from the brackish lagoonal waters. 
The shales must have accumulated very slowly in order to pe~t the nodules to 
form. 
Itinerary 
0.0 0.0 Assemble in parldq lot along east aide of oakwood TOWDBbip High School. 
!urn left and proceed west on Route 150. CAUTION. 
0.3 0.3 Cross Stony Creek. 
O.S 0.8 Abandoned underground coal mine on right. SLOW. Prepare to turn right. 
0.2 1.0 Crossroads. Turn right and enter Muueie. SLOW. 
0.7 1.7 Cross Interstate 74 overpass. !be Bloomington Moraine can be seen to 
the north on the horizon. 
0.4 2.1 Crossroads. Continue ahead (north) on single lane concrete road. 
0. S 2 •. 6 Crossroads. Continue ahead. 
1.0 3.6 Crossing the gently slopiug outwash plain in front of the Bloomington 
Moraine. Note how flat the terrain is here. 
0.6 4.2 Crossroads. Continue ahead. 
o.s 4.7 T~road from right. Continue ahead. 
o.s 5.2 Stop 1. Discussion of the Bloomiagton Moraine. 
Toward the north the groUDd surface slopes zently upward to the front 
of the Bloom:J.ugton Moraine. 11le Bloomington Moraine ia a prominent topographic 
feature in the Oakwood area, risiog to eievationa as high as 790 feet. It stands 
70 to 90 feet above ita outwaeh plain to the south • and 40 to 60 feet above the 
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ground moraine to the north. The moraine exhibits moderate knob•and•kettle 
topography. 'rhe moraine marks the southernmost extent of a readvance of the 
Woodfordian glacier about 15 thousand years ago. after it had melted back from 
the Urbana MOraine. Earlier the Woodfordian glacier had covered this region 
during the building of the Shelbyville, Cerro Gordo, West Ridge, and Champaign 
Moraines (see map of Northeast Illioois Glacial Geology). 
The Woodfordian moraines are not recessional moraines as once thought. 
They were deposited followiag readvancea of the glacier, rather than during balta 
in the melting back of the ice margin. It is not known exactly how far the glacier 
melted back after the building of each of these end morair&es. However, the 
discordant and overlapping relationships of tbe moraines su&~ests that the glacial 
front melted back a considerable distance before readvanciDg to the position of 
a new end moraine. 
The Blooad.ngton Moraine is one of the largest in Illinois and represents 
a m.ajor readvanee of the Woodfordian glacier. It was formed by the accumulation 
of rock debris that was carried forward to the margin of the slacier. After 
building the Bloomington Moraine, the WOodfordian glacier melted back briefly 
and then reaclvanced to the poel tion of the Normal Moraine. West of North Fork 
Vermilion River the &lacier stopped against the Bloomington MOraine during the 
Normal advance, but to the east it stopped abort and built an inner ridge. Just 
to the north of Lake Vermilion the two moraines occur as parallel ridges separated 
by a low sag extendiq into Indiana. 
Initially during the wastioa away of the Bloomioston glacier, the melt• 
water was not generally confined to definite valleys. No drainage had been 
established on the Urbana till plain before the advaace of the Bloomington lee. 
Aa a result the meltwater flowed away from the glacier as a series of meanderin.g 
braided streams which deposited an apron or thin wed&e of outwash sand and gravel 
along the front of the moraine. 'rhis outwash gradually thins away from the 
moraine and forme a gentle southward sloping surface, in places more than five 
miles wide and stretching almost to the Urbana Moraine (fig. 1). Later the 
meltwater became confined to definite channels when the amount of outwash beiDg 
transported decreased, and the valleys of Stony Creek, Salt Pork, and Middle and 
North Fork of the Vermilion liver were eroded into the outwash plain. These 
valleys were later deepened by meltwater from the Normal ice front. 
o.o 5.2 Leave Stop 1. Continue ahead (north). SLOW. Prepare to turn left. 
0.1 5.3 Turn left (west). 
1.2 6.5 SLOW. Prepare to turn left. 
0.1 6.6 T-road from left. turn left (south) on single lane concrete road. 
0.9 7.5 SLOW. Prepare to turn right. 
0.1 7.6 T-road intersection. Turn right (west). SLOW. Prepare to turn left. 
0.2 7.8 T•road intersection. Turn left (south) on single lane concrete road. 
0.4 8.2 Narrow bridge over Stony Creek. 
0.1 8.9 Jog in road at T•road from ~'ght. Continue ahead (south) on concrete 
ro.a4. 
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0.6 9.5 Crossroads. Continue ahead (south). 
0.3 9.8 Bridge. 
0.2 10.0 Crossroads. Continue ahead. 
0.3 10.3 Cross Interstate 74 overpass. 
0.2 10.5 Enter village of Fithian. SLOW. 
0.5 11.0 RAILROAD CROSSING. TWO TRACKS. CAUTION. 
0.1 11.1 StoP. Route 150. Turn left (east). SLOW. Prepare to turn right. 
0.2 11.3 ~-road from right. Turn right on gravel road (south) at east edge 
of Fithian. 
0.8 12.1 Crossing the Urbana till plain. 
0.8 12.9 T-road intersection. Turn left (east). 
0 .• 2 13.1 T•road intersection from right. Turn right (south). 
2.1 15.2 Cross Salt Fork. 
0.1 15.3 Sl'OP ...after. crossing br.idge. 
StOJ! 2. Exposure of Pennsylvanian sandstone in the Bond Formation. 
The strata exposed here are described in Geologic Section 1. Portions 
of two cyclothems can be seen. The limestone and shale below the sandstone 
represent the marine portion of the Flat Creek Cyclothem (see geologic column 
on next page). !he sandstone represents the basal unit of an unnamed cyclothem, 
although it might possibly be part of the Witt Cyclothem. 
Just a short distance to the east from the bridge, in the first gully 
north of the river 1 the Flat Creek Coal was once mined on a small scale. Chips 
of coal can still be seen in a few places although the coal does not crop out. 
Many years ago Survey geologists reported a coal cropping out in the river bluff 
near the present bridge abubDent. Apparently it was covered up during construction 
of the new bridge. 
The thin-limestone contains marine fossils. Productid brachiopods (see 
attached fossil plate at back of guidebook) are the most conspicuous fossils 
present. 
The environment of deposition of the sandstone can only be speculated 
upon because the field trip leaders have not had an opportunity to study its strati· 
graphic relationships on a regional basis. However, it does not appear to be a 
nonmarine channel sandstone, such as those which typically mark the beginning of 
a cyclothem. the sandstone is a relatively thin unit and probably represents 
a marine deposit laid down near the shore of the Pennsylvanian sea. Possibly it 
represents a small spit that was built out across a small bay of the P.eDM)'l:vaniatt. 
river de 1 ta. The sand was carried along the shore by waves and currents from 
the mouth of a -delta cH.atrt.butary somewhere nearby. 1.1le 1.nfl.ux of .sand marked 
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Glacial drift 
Sandstone - light brown, fine grained, shaly, thin- to 
medium-bedded, micaceous 
Sandstone - light brown, weathers grayish to reddish, 
massive, fine to medi lun grained, shaly at base 
with shale pebble conglomerate 
Shale - greenish gray, blocky 
Limestone - greenish gray to brown, weathers reddish 
brown, very clayey, coarse crystalline, fossiliferous, 
3 inch shale bed splits limestone into two units 
Shale -gray-green, laminated, becomes-gray and blocky 
downward 
Geologic Section 1 - Strata exposed at Stop 
the seaward advance or building out of the delta and brought about locally 
shallower conditions. 
A thta coaglomerat.e eocapoaed of angular shale ·fragments. occurs~ at the 
base of the sandstone. these shale fragments were ripped up from · the see ·bot~ 
by waves and incorporated into the first beds of muddy sand that were deposited. 
The upper part of the sandstone is very sbaly and indicates that more and more 
mud was carried into this area as the delta continued to extend seaward. 
0.0 15.3 Leave Stop 2. Continue south. 
1.1 16.4 Crossroads. S!OP. Turn left (east) on pavement. 
1.6 18.0 Cross Jordan Creek. 
0.3 18.3 Pai~ount Road on right. Continue ahead (east). 
0.3 18.6 SLOW. Prepare to turn left. 
0.1 18.7 Crossroads. TUrn left (north) on gravel road. 
0.6 19.3 Narrow bridge over Jordan Creek. 
'DU.ckaeas 
12'·+ 
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Shale - dark areen, beco.ea li&ht areen to browa toward 
bottoa, laaiuted 
..-.,.-=:;,..::::::.:ll..,..---
Liaeatooe • aray to brownish gray, medium to coarae cryetalline, I l.S' i 3.5 1 
13'+ 
foaailiferous, a 3 to 4 inch areen shale aplita Cbe · 
ltmeatoae into two uaita 
Shale - gray, becomes d•rk aray downwarda and aradea into black, 
X ·-----. la.iuted ahale; black abale is aplintery aDd very 
'f. carbooaceous with lipt aray clay streaka in lower part y Underclay - medi~.a~ aray, blocky; JDOttled areeoiah aray with 
X X x thin carbonaceous atreaka aear top; fira 
Geoloaic Sectioa 2 - Strata expoaed at Stop 3. 
0.6 19.9 T-road iuteraectlou. !urn risbt. 
O.l 20.2 T-road lntersectioa. !Urn left. 
1.3 21.5 CAUTlOII. Iarrow ltriclae over Salt Pork. turn ript iaaediately after 
croastaa briclp. 
0.3 21.8 Stop 3. lxpoaure of Shoal Creek tt.eatoae aloaa a ... 11 east-weat 
tributary of Salt POrk. 
l'be atrata expoeed aloag the creek bottaa are described ill Geolopc 
Section 2. 'l'heH uaita repreMut part of the Sboal Creek Cyc:lotbaa. '1he baae of 
the Shoal Creek Uaestooe 1a tbe baae of the loDd Pomatioll. !be ahale and uoder-
clay below the ltmeatoae beloaa to the MDdeeco ro~tioo. !be atrata are eaaeo-
tially flat-lyiq but are pntly tilted weatwarct toward the aia of tbe Kareball 
Syacline. 
1be Shoal Creek Lilleatou is the moat prc.iDeDt rock uait 1o tbia 
expoaure, even though it ia fti'J tbia. '1be llaeatou, the black ahale below, and 
the II"Hil ahale above repreMDt ua.tta 8, 9, aod 10 io the aariae portioo of the 
1cleal cyclothem.. 1'be Sboal Creek U..atoae ia a very peraiateot lilleatoae, ad 
is an exeelleut marker bed wherever it ia preMned. '1he lt.eatoua is very 
fossiliferous. A thin bed of dark sray shale s.-diately below the liaeatou at 
this exposure contains abuodatlt flatteaed brachiopoda of the 181W8 eppoaita. 
l1le lower part of tbe black abale is very carbooaceous aocl may represent 
the · coal borizou (Jiew Haven Coal) of tbe Sboal Creek Cyclo~ Coedittooe at 
tbie locality were aot exactly riaht for the develoJIIUUlt of a pod coal. ~­
diately below the black shale ia a depodt of leached, plaatic, unlayered, clayey 
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material called "underclay." This fine gtained deposit was formed under non-
marine conditions on the low-lying, swampy Pennsylvanian coastal plain. UndeT-
clays occur beneath most of the coals in Illinois. Because they are usually 
unstratified (unlayered), leached, possess a bleached appearance, and often 
contain 1)1ant roots~ many geologists consider them to represent the old soils on 
which the coal-forming plants grew. 
Except for the absence of a definite coal, this exposure shows the 
changes which took place during the transition from noomarine to marine conditions. 
If the lower part of the black shale is the coal zone, the change to marine 
conditions is represented somewhere within the black shale. Otherwise the change 
took place immediately after fo~ation of the underclay. 
0.0 21.8 Leave Stop 3. Continue ahead. 
0.3 22.1 T-road intersection. Turn left (north). CAU'l'I.ON. 
0.6 22.7 T-road intersection from left. Continue straight ahead. 
0.1 22.8 StoP. Intersection with Route 150. Turn right (east) on 150. 
1.5 24.3 Enter village of Oakwood. SLOW. Prepare to turn left. 
0.1 24.4 Turn left (north). 
0.6 25.0 UNGUARDED RAILROAD CROSSING. Continue ahead. 
0.8 25.8 Cross Interstate 74 overpass .. 
0.6 26.4 T-road from left. Continue straight ahead. 
0.4 26.8 Crossroads. Turn right. 
0 .. 6 27.4 Crossroads. Continue straight ahead. 
0.9 28.3 Crossroads. Continue ahead. Pennsylvanian sandstone on left side 
of road. 
0.3 28.6 STOP. Continue straight ahead into Kickapoo State Park entrance. 
0.2 28.8 Cross bridge over Vermilion River. 
0.1 28.9 Strip mine ponds on either side of road. 
0.3 29.2 Enter camping area. SLOW. 
0.2 29.4 Y-intersection. Bear right and enter picnic area. 
0.4 29.8 !•intersection. Bear right and enter parking area near pavilion. 
Stop 4. Lunch. 
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History of Coal Mining in Ve~lion County 
The Barmattan Mine, Ayrshire Collieries Corporation, has been operating 
in the Danville area sioce 1949. Two draglines have been used to uncover the 
Danville (No. 7) Coal. The dragline visible from Kickapoo State Park has a 28 
cubic yard bucket capacity and is able to uncover 25,000 to 30,000 tons of coal 
per month. In this vicinity the No. 7 Coal averages about six feet two inches 
in thickness and occurs at depths as much aa 104 feet. Total production at this 
mine for 1966 amounted to almost 777,800 tons of coal. 
Coal is one of Illinois 1 most important mineral resources. 'Dle first 
reported discovery of coal in North America was in Illinois by Joliet and Marquette 
about 1673. Although early records are incomplete, coal was produced in the early 
1800's in Vermilion County. In 1840, three miners produced 114 tons of coal. 
During the period from 1855 to 1865, the coal fields of a number of regions in 
Illinois, including those of the Danville area, were undergoing rapid develop• 
ment because of the growth of railroads and factories. The Danville area was 
very ~portant because it was known that there were two widespread coals, each 
averaging between five and six feet in thickness under thin cover. 
In 1882, the first yearly reports by the coal operators were made to 
the state. At that time Vermilion County had 22 mines with 1,024 employees and 
a production of about 343,500 tons of coal. In 1966, by comparison, there were 
six mines employing 137 men and having a reported output of over 828,300 tons. 
This ranked the county 14th among the coal producing counties of the state. 
Cumulative production for the county from 1882 through 1966 has been over 162 
million tons. 
the first strip mining for coal in the United States was started in 
1866 at Grape Creek, a few miles south of Danville. Teams of horses and mules 
with slips or wheel scrapers were used to remove the overburden (cover). As a 
result of these rather primitive methods of overburden removal, there were no 
large-scale strip mining operations and only a relatively small amount of coal 
was produced by these means prior to 1910. However, during 1910, power shovels 
appeared in Vermilion County. Through 1922 the county was the only Illinois 
county to report production of coal by strip Ddntng. MOre than 3,783,000 tons 
were produced. In 1966, more than 93 percent of the coal mined in Vermilion 
County was from stripping operations, as compared with 57 percent in the rest 
of the state. 
0.0 29..,8 Leave Lunch Stop. Continue ahead (north). 
0.3 30.1 T-road intersection~ Turn left (west). 
0.2 30.3 Y-intersection. Bear right and STOP. Then continue straight ahead. 
0.2 30.5 Park ranger and maintenance offices on right near main entrance to 
park. 
0.3 30.8 T-road from left. TUrn left at sign pointing to Emerald Pond. 
Continue ahead down old mine haulage road. 
0.3 31.1 Stop s. MUltiple till exposure. The exposure extends for about 
400 yards along an old strip mine higbwall on the east side of the 
road. Geologic Section 3 is a composite section describing all of 
the drift units that are present. 
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East-central Illinois was invaded from the northeast during the 
Kansan, Illinoian, and Wisconsinan Stages. During the Wisconsinan Stage the 
Lake Michigan lobe of the WOodfordian glacier covered the field trip area 
several t~es. The glacier's initial advance during Shelbyville time extended 
about 40 miles to the south of Danville. Melting back of the Woodfordian ice 
was interrupted by several readvances that resulted in the building of the Cerro 
Gordo, West Ridge, Champaign, Urbana, and Bloomington end moraines. 
Weathered zones, such as soils, leached zones, and oxidized zones, are 
important ttme markers used by geologists to determine the relative ages of 
glacial deposits. An example is the Sangamon Soil that marks the long weathering 
interval between the Illinoian and the Wisconsinan Stages (see attached Pleisto-
cene ~e Table). The effects of weathering are not useful in studying the 
numerous Wbodfordian till sheets. The WOodfordian Substage lasted only about 
11 thousand years, and too little time elapsed betwe.en each retreat and readvance 
of the WOodfordian glacier to fo~ weathered zones. NO leaching of carbonates 
or even oxidation of iron compounds is found between the successive Woodfordian 
till sheets. Because of this it is difficult to distinguish between the differan~ 
till sheets very far behind their associated end moraines, or to estimate how 
far the ice front had melted back before each readvance. 
This exposure affords an unusual opportunity to examine five till 
deposits representing at least five different glacial advances across this part 
of the state. The exact ages of the tills are not known. No weathered zones 
occur on any of the tills. However, a tentative classification is offered in 
Geologic Section 3 based on what is known about another long drift exposure 
three miles to the east in Hungry Hollow. 
The top yellow-brown till unit (No. 1) is the Bloomington, the last 
drift unit to be deposited in this immediate area. As shown on the itinerary 
map the front margin of the Bloomington MOraine occurs near the south end of 
the exposure. This till unit is quite sandy and contains numerous lenses of 
sand and silt. 
The brown till unit (No. 2) below the Bloomington is also Woodfordian 
in age and may be the Urbana till. However, as suggested earlier it is difficult 
to distinguish the individual Woodfordian tills. Therefore, till Ro. 2 may 
be Champaign, West Ridge, Cerro Gordo, or Shelbyville, any or all of which 
could be found here. All of the end moraines of these advances occur 20 or 
more miles to the south in the direction of ice flow. therefore, it is very 
likely that tills representing these advances were eroded away by each succes-
sive readvance. The Urbana till would most likely be preserved because the 
Urbana MOraine occurs only five miles to the south. 
Till units ~. 3 and No. 4 are Illinoian in age and probably represent 
the Ltman and Buffalo Bart advances of the Illinoian glacier, which covered this 
part of Illinois more than 200 thousand years ago. The Jacksonville advance 
did not reach this far south. These tills have the same colora and textures 
as two similar till units in Hungry Hollow to the east. The lower pinkish till 
is distinctly similar in color to the lower Illinoian till in Hungry Hollow, 
where it is overlain by a gray till containing a good Sangamon Soil zone. Here 
at Stop S there is no evidence of the Sangamon Soil. 'l'he soil waa .. e11oded off 
by the Woodfordian glacier, probably during Shalbyville time. The fi~eas or 
compactness of these tills also suggests that they are relatively old. Note 
Thickness 
1.5 1 
2.o• 
5-10 1 
2-6 1 
8-18 1 
15 1 
3-4 1 
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Surface soil with ashy gray podsolic A-horizon 
Till with soil B-horizon; red-brown, leached, limonite and 
manganese stain 
Till No. 1 - yellow-brown. loose, sandy, oxidized, gray~ 
mottled in places, contains numerous lenses of sand 
and silt; sand and gravel at base in north half of 
exposure; becomes more fi~ and splintery downward. 
Till No. 2 - light brown to gray-brown, loose, sandy; 
becomes more firm downward; sandand gravel lenses 
at base 
Till No. 3 - medium gray, fi~, splintery; sand lenses 
in upper part 
Till No •. 4 - red-brown, looks pinkish on outcrop 
surface; gravelly in upper part; sand and 
gravel lenses at base 
-------~ - ·-= =-
- . --
-------~ -- · -
---- --
Till No. 5 - dark gray-brown, fi~ 
Fa~ngton Shale - medium gray-green, laminated 
Geologic Section 3 - Till units exposed at Stop 5. 
• 
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how much more compact these tills are than the younger Wisconsinan tills that 
have not been overridden so many times by heavy ice sheets. 
the dark gray-brown till unit (No. 5) below the pink till may be Kansan. 
However, the absence of any weathering to represent the Aftonian interval makes 
this classification uncertain. The till may also be Illinoian, representing an 
early advance of the Liman glacier. Till unit (Mo. 5) reate on the Pennsylvanian 
Farmington Shale. At Hungry Hollow no till comparable to this one can be seen 
because the base of the pink Illinoian till is not exposed. 
Till is an ice-laid deposit characterized by lack of sortiog and lack 
of stratif~cation. Note the wide range of particle sizes from clay to boulders 
in the tills in this exposure. Many of the rock £raiments were eroded from the 
local Pennsylvanian bedrock by the glacier. There is also a large variety of 
sedimentary, igneous, and metamorphic rocks in the till. These rocks were 
carried into the state from areas far to the north and include many Precambrian 
crystalline rocks from Canada. Many of the rock frasments are faceted (flattened 
on one or more aides) and striated (scratched) from having been dragged along the 
frozen ground by the glacier. 
0.0 31.1 Leave Stop 5. Continue ahead to the end of the cut bank. 
0.4 31.5 Turn around and retrace itinerary to main entrance of Kickapoo State 
Park. 
0.6 32.1 STOP. T•road intersection with blacktop. Turn right (southwest). 
0.3 32.4 S'l'OP. Main entrance to Kickapoo State Park. Continue straight ahead 
on blacktop. 
0.2 32.6 Y·intersection. Bear left. 
0.2 32.8 Enter picnic area. Continue straight ahead. 
0.2 33.0 Y-intersection. Bear left. 
0.1 33.1 Continue straight ahead past Alhouse cemetery. Descend short, steep 
hill. 
0.3 33.4 Continue ahead on main gravel road. 
0.4 33.8 Pasa Lover's teap. Deep Pond on left. 
0.2 34.0 Cross Interstate 74 overpass. 
0.3 34.3 T-road from right. Continue straight ahead. Do not descend bill • 
0.2 34.5 Entrance. to Eastern Xllinot.e Fairgrounds. 
0.4 34.9 Railroad crossing. 
0.1 35.0 STOP. Route 150. Cross highway and proceed south. 
0.1 35.1 SLOW. Prepare to turn right. 
• 
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0.1 35.8 T-road from right. Turn hard right. 
0.2 36~0 Oakhi11 Cemetery on right. 
0.1 36~1 CAUTION. Descend steep hill. 
0.4 36.5 Bote the wide floodplain of the Vermilion River in this area. 
O.S 37.0 Enter narrow concrete bridge over Vermilion River. Turn left after 
crossing bridge and park along the left side of the road. Walk south 
to high cut bank along river. 
0.1 37.1 Stop 6. Exposure of Dauville (No. 7) Coal and Farmington Shale Member 
along -south bank of Salt Fork. 
All strata in this exposure belong to the Sparland Cyclothem. The top 
of the Danville (Ho. 7) Coal represents the top of the Carbondale Formation. 
The coal is overlain by about 50 feet of the Farmington Shale Member, one of the 
basal units of the Modesto Fo~tion (see geologic column). 
the No. 7 Coal is six feet thick here, but only about 18 inches of it 
occur above the low water level of Salt Fork. the coal has been mined extensively 
in this area in the past. An active slope mdne in this coal is located about 
three-quarters of a mile to the southeast. Spoil banks from abandoned strip 
mines are to be found along Butler Branch west of the road and to the south, as 
well as along portions of the Salt Fork and some of its other tributaries. These 
strip mines operated periodically from about 1923 to 1947, A number of slope 
mines also once were operated close by. The abandoned mine near the road, south 
of the bridge, was in operation from 1933 to 1953. 
The Farmington Shale, which was named for exposures in Western Illinois, 
consists of medium gray, fairly well bedded shale... It contains numerous ironstone 
concretions, especially in the lower part, and in the upper part it contains 
several thin beda of sandstone. In a few places a thin, hard, dark, fossiliferous 
shale baa been reported in the Farmington Shale immediately above the No. 1 Coal. 
Usually, however, this dark shale is missing. In the Danville area the Farmington 
is used in the manufacture of tile and bricks. 
As is typical, all ten units of the ideal cyclothem are not present in 
the Sparland Cyclothem. !be Farmington Shale represents the entire upper marine 
portion of the cyclothem. Its unusual thickness probably indicates that it was 
deposited under conditions that remained fairly unifo~ for a long time4 The 
sea water remained muddy because of the nearness of the Pennsylvanian delta 
front, and the usual thin, impure marine limestones that occur above the coals 
were not deposited. Tbe thin, persistent sandstone zones in the upper part of 
the shale indicate the beginning of a return to nonmarine conditions. In other 
parts of the state a noumarine sandstone of the G~let Cyclothem overlies the 
Farmington Shale. 
0.0 37.1 Leave Stop 6. Turn around and proceed northwest past bridge. Do not 
re-enter bridge. 
0.2 37.3 Pa~ington Shale along left side of road. 
' 
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0.2 37.5 Along the valley on either side of the road are abandoad workings 
in the No. 7 Coal. 
0.9 38.4 T-road intersection. Turn left (south). 
o.s 38.9 Pate Cemetery on left, 
0.5 39.4 T-road intersection. Turn right (west). 
1.0 40.4 T-road intersection from left4 Continue straight ahead. 
0.3 40 .. 7 Entrance to Camp Drake, Boy Scouts of America. Continue ahead. 
2.1 42~8 STOP. T-road intersection with concrete road. Turn left (south) •. 
CAUTION. 
0.4 43.2 SLOW. Prepare to turn right. 
0.1 43.3 At left turn of concrete road tum right onto gravel road. 
0.3 43.6 Continue dowa hill past No 'rrespassiag sign. DO NOT ENTER WITHOUT 
!HE OWNER'S PERMISSION, 
0.3 43.9 Stop and park at bottom of bill. 
Stop 7. Hacaaaboe Bend of Salt Pork Vermilion River. 
The Vermilion River and its tributaries came into existence at the end 
of the Bloomington glaciation about 15 thousand years ago. Later during the 
stand of the No~al glacier these streams carried meltwater and deepened their 
valleys. Salt Fork flows from west to east across the Urbana till plain to join 
southward-flowing Middle Fork and North Fork Vermilion River near Danville. 
Vermilion River then flows south~astward to the Wabash liver. 
The Urbana ground moraine is a surface of extremely low relief. 
Because of this low relief the Salt Fork has a gentle gradient, and early in its 
history the stream developed a meandering course. !be stream begins north of 
Champaign-Urbana and bends around the inside of the Urbana Moraine, which bas 
largely controlled the position of its channel. 
During late Woodfordian time about 12 thousand years ago when the 
Wisconsinan glacier was melting back from the position of the Valparaiso MOraine, 
a great deal of mel~ater poured down the Wabash Valley. This occurred at the 
same time as the Kankakee Torrent, a glacial flood that occurred in the Kankakee 
and Illinois River Valleys (fig. 4 and Northeast Illinois Glacial Geology). 'l'be 
meltwater that flowed down the Wabash Valley waa overflow from an early stage of 
glacial Lake Erie which had fo~ed along the front of the Valparaiso glacier. 
The Wabash rapidly deepened ita valley, and in response to this deepeoiog its 
tributaries were forced to do the same. The valley of Vermilion River, including 
Salt- Fork, became entrenched below the upland. At this locality the river has 
cut its channel 60 feet below the upland into the Penasylvanian bedrock. The 
large loop or meander known as Horseshoe Bend is referred to as an entrenched 
meander. Eventually the river will cut through the neck of the meander, and the 
river will shorten its course by about one and a half miles. Figare 6 illustrates 
the meander and its principal parts. 
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Fig. 6 - Horseshoe Bend and its principal parts. The axis of 
current flow is shown diagrammatically by arrows. 
As a river flows around a meander, the current is forced against the 
outside bank and erosion takes place, especially during times of flood or high 
water. This bank is called the undercut bank. · The inside bank is called the 
slip-off slope, where deposition takes place forming a series of bars. As the 
meander grows a spur is formed which is gradually eroded from two sides at a 
narrow portion called the neck. Eventually the river will cut through the neck, 
and the river will shorten its course. The abandoned portion of the channel then 
becomes an oxbow lake. 
The neck at Horseshoe Bend is underlain by Pennsylvanian bedrock which 
has slowed erosion and temporarily delayed the eut-off. Prom the road which 
passes along the neck the river can be seen on both sides. The Trivoli Sand-
stone of the MOdesto Fo~ation is exposed near water level on the east side of 
t he neck. This sandstone eont:ains plant impressions, including casta of roots 
and branches. 
0.0 43.9 Leave Stop 7. Return to concrete road. 
0.8 44.7 STOP. Intersection with concrete road. Continue straight ahead 
(south). 
0.7 45.4 S'l'OP. Intersection with Homer-Catlin Road. Continue straight ahead. 
1.0 46.4 UNGUARDED RAILROAD CROSSING. Two tracks. CAUTION. 
lhe itinerary is now crossing the Urbana end moraine. 
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0.7 47.1 Crossroads. Continue straight ahead. 
1.1 48.2 Crossroads. Turn right (west). 
0.4 48.6 Ascend hill to crest of a small kame on the Urbana MOraine. 
Stop 8. Discussion of kame and the Urb~na MOraine. 
This stop occurs on a kame at the front of the Urbana Moraine. The 
top of the kame is the highest point along the itinerary and has an elevation of 
about 725 feet at the farmhouse north of the road. This vantage point offers an 
excellent view in all directions. Toward the north is the gently rolling Urbana 
ground moraine. Toward the south the front of the Urbana end moraine slopes 
gently downward to the Champaign ground moraine .. 
The Urbana Moraine is weakly developed in this vicinity and is barely 
distinguishable in contrast to the well-defined Bloomington Moraine seen earlier 
at Stop 1. The lobe of ice that formed the moraine represented a minor readvance 
of the Woodfordian glacier. The small size of the moraine indicates that the 
ice may have been relatively thin, perhaps only a few hundred feet thick. 
Several kames that were formed when the glacier melted back are found on the 
Urbana end moraine and ground moraine. Numerous kames are also present on the 
Champaign ground moraine to the south. 
Kames are steep-sided, sub~circular mounds of outwash sand and gravel 
that formed where meltwater streams plunged into subglacial pools through 
crevasses and holes in the ice. Others formed where the water poured off the 
front of the glacier into temporary meltwater lakes. The abrupt changes in 
gradient of the meltwater streams caused the deposition of the sand and gravel. 
The meltwater streams entering ponds along the ice margin formed small steep 
deltas, which later were left as isolated mounds of outwash after the ice 
melted away. 
0.0 48.6 Leave Stop 8. Continue ahead. 
0.1 48.7 T-road from right. Continue straight ahead. 
0.8 49.5 T-road intersection from left. Continue straight ahead. 
1.1 50.6 StoP. Intersection with Fairmount-Sidell Road. Turn left (south). 
0.4 51.0 SLOW. Prepare to turn right .• 
0.1 51.1 Turn right (west) and enter haulage road of Materials Service 
Fairmount Quarry. 
0.4 51.5 Office of Materials Service Fairmount Quarry. 
Stop 9. Fairmount Quarry. DO NOT ENTER QUARRY WITHOUT PERMISSION. 
The quarry. is operating in the ~nnsylvanian Livingston Limestone, the 
uppermost member of the Bond Formation. The Livingston is the youngest bedrock 
unit in the field trip area. In this locality the limestone has peen preserved 
as an outlier or isolated remnant in a narrow belt of the Bond Formation along 
the axis of the Marshall Syncline (fig. 2). The youngest strata are always 
exposed along the axis or centerline of an eroded syncline (fig. 7). 
• 
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Fig. 7 - Block diagram of a plunging anticline and a plunging syncline. The axes of the 
folds are tilted down toward the back of the block. the top surface of the 
block shows the outcrop pattern of strata that would result by erosion (trunca-
tion) of these structures. Compare this diagram with the outcrop pattern on 
the geologic map in Figure 2. 
The Livingston Limestone is more extensively preserved over a large 
area of southeastern Illinois and is one of the most persistent units in the 
McLeansboro Group. The limestone is unusually thick for a Pennsylva~an lime-· 
stone and is the marine limestone (unit 9) of the ideal cyclothem. In several 
drainage pits that have been cut into the floor of the quarry a black shale, one 
foot of coal, a dark shale with coal streaks, and en underclay can be seen 
beneath the limestone. Up to the present this cyclothem has no formal name. 
The limestone is relatively hard rock and fo~s a local high area on the 
bedrock surface. As a result the limestone is only thinly covered by glacial 
drift of Urbana age. The deposits of each earlier glaciation were in turn scraped 
off by the one following, so that only the Urbana till, the last to be deposited 
is preserved. The upper surface of the limestone is highly polished and striated 
from the abrasive action of the many glaciers that passed over it. Two sets of 
glacial striations, .one trending south 20° west and the other trending south 40° 
west, are cut into this polished surface. The striations indicate the general 
southwest direction of ice flow across the area • 
The limestone attains a maximum thickness of slightly more than 30 feet. 
4nd it is the only limestone thick enough or close enough to the surface to be 
quarried in this part of the state. The rock is used extensively over a large 
area in east-central Illinois as roadstone~ concrete aggregate~ and agricultural 
limestone. Limestone is one of Illinois' more valuable mineral resources. In 
1966 about 42.5 million tons of crushed limestone valued at aLmost $57.5 million 
were produced in Illinois. 
The Livingston is very fossiliferous. Collecting is difficult, but good 
specimens of brachiopods can be found. Other fossils include bryozoa, cup corals~ 
gastropods (aaails), pelecypods (clams)~ and crinoid stem fragments. 
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NELRASKAN 
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PENNSYLVANIAN SECTION 
Explanation of Figure 26 
Juresania nebrascensis (Owen) 
Crurithyris planoconvex& (Shumard) 
Composita argentea (Shepard) 
Cardiomorpha missouriensis Shumard 
Lophophyllidium profundum (Edwards and Haime) 
Mesolobus mesolobus var. euampygus (Girty) 
Mesolobus mesolobus var. decipiens (Girty) 
Euphemites carbonarius (Cox) 
Linoproductus "cora" 
Astartella concentrica (Conrad) 
Glabrocingulum grayvillense (Norwood & Pratten) 
Trachydomia wheeleri (Swallow) 
Dunbarclla knighti Newell 
Marginifera splendens Norwood & (Pratten) 
Naticopsis altonensis McChesney 
Cymatospira montfortianus (Norwood & Pratten) 
Desmoinesia muricatina (Dunbar & Condra) 
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